Thermodynamic modeling and cryomicroscopy of cell-size, unilamellar, and paucilamellar liposomes.
Cryomicroscope studies of large unilamellar liposomes indicate that liposomes are an excellent model for studying membrane response to freezing and thawing. Liposomes are attractive for such use because they can be custom-manufactured for a particular investigation. In addition, liposome responses to freezing and thawing mimic real cell behavior in a number of significant ways. Analogous behavior includes osmotic shrinkage at slow cooling rates, internal ice formation at fast cooling rates, comparable nucleation temperatures, and a variety of comparable thawing responses. Experimental determination has been made of the equilibrium osmotic properties and the nonequilibrium water transport properties of the egg lecithin liposomes used in the freezing studies. These properties have been used in a computer model to simulate volume changes resulting from water transport during freezing and thawing. Comparison between computer model predictions and experimental data for the liposome volume response during freezing indicates reasonable agreement whereas computer simulations of volume response during thawing do not match experimental data well.